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ZEET 1% 2, reject.

Reviewers all think that this paper describes an interesting system, but there is a lack of clarity

and sufficient information that makes this paper hard to accept at this point.

The following issues are brought up by multiple reviewers:

®  The radar metaphor is only touched upon briefly, what is it good for and why is it in the
title (R2, R3, R4) Radar &% 27K ? EAM L P

® Some core points are unclear: whether streaming is really necessary/performed (R4), why
are multiple trees shown (R1), why a decision tree? (R1) tree & fo 52 F| #4E, F=”—
R HBLEA H X3t Rf, IRKRBAE, TS HERTIRSH.

® Case study is not convincing (R2, R3, R4) case R & 7%
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Easy

R2:

4 1'd like to see a better walkthrough of the user interface. There is a lot of text in 6.3 and 6.4
that I find hard to connect to the figures. Some of the figures are very nice and clear (like Figure
4), but others are very poorly labeled (all the ones in the usage scenarios). This would help a
lot to understand the system. B K 34528 —T

6 The column break on the last page is unnecessary. There is no need to use the 10th page if
there is nothing to add.

R4:

4 The last section "Design Alternatives" in 6.3 is a little confusing. It starts by stating a radar
screen metaphor was tested but discarded, then a little to tersely explains a two-level fisheye
view (which would actually be a table lens if applied on the tabular Recommendation View),
but then spends another full paragraph including a numbered formula and a figure on
explaining the visual mapping of this (supposedly discarded) view. Please clarify.

XE B KET reviewer T AEMIET

5 Section 6.4.1 Individual Panel description should be improved. From the description I assume
time is mapped on the X axis with groups of bars per time step. Contrary to the text, Fig.1(D)



only shows four types of bars, not 5. If it indeed shows groups of 4(5) bars per time step, the
display could be improved by introducing small gaps between time steps to ease perception of
time step boundaries. Please clarify. In the following explanation of the detailed activity
dynamics line chart, please add a forward reference to Fig.7 illustrating them. X ¥ 4 F= 5 R
e HEBLT BRTCEAT| KBMI ARE

6 Incidentally, Fig.7 appears to only show dynamics lines for the red category (also, a legend
is missing form either Fig.1 or Fig. 7). R A 4L & HiXx — £ 34k, oA B AR %A legend.
Moreover, dot sizes seem to be uniform, at least in the printout I could not discern size
differences contrary to the explanation in 6.4.1. An unlucky choice of the depicted data
example? TR EZRARRE T BT RAZ A HBIF & K DX

7 Section 6.4.2 also does not fully explain the group view, Fig.1(E). If time steps are per line
and each cell has bot/human avatar activity counts, what is encoded per table column? The
reference to Fig.1 is mislabeled as Fig.4. iX L &9 5| Fl 545475 7

8 Section 6.4 is too brief, especially given the authors still have almost a full page to spare. The
utility of the "red" and "yellow curves" does not become clear, or how the are used in interactive
tree pruning. Please expand. Especially the discussion of interactive pruning and splitting
operations could benefit from a video demonstration, consider adding one as complementary
material. #FF & XA AARRE

9 Section 7.2.1, explanation of Fig.6: contrary to the text, at time steps 6 and 9 in 6(A), p1 has
the lowest frequency in the blue category, not the highest among players? Also, time steps are
hard to identify due to lack of axis labeling. the reference to Fig.6(A) should be 6(B) (activity
3, presumably). Last paragraph: where in the displays player 8 is shown? Is this an accidentally
truncated third use case (as 7.2.2. starts with "The third case..."). X 2L ZFET

RI:

7 There are some places that the paper contradicts itself. For example, in Sec. 6.3, paragraph
of “Design Alternatives”, it says due to limited screen space, a sortable table representation
was used, as opposed to a radar chart. But after several paragraphs, the radar view is introduced
and it is also later used and mentioned in the case study (though there is no corresponding
images shown in the case study). iX # A& ik E R —#, EFHEFT

8 The description and symbols used in algorithms are confusing. X, F & £ 44

9 How many classes of avatar activities are categorized exactly? Some places say 4, while

some say 5. LR EFH LMK, WTEROR—KT, HE&HT.

R3:

1 Section 1, para 2. It's mentioned that network-side methods lead to network overload, but it's
not clearly stated why. Do you mean that it is computationally expensive to collect and analyse
the network traffic? Or do the known data collection or analysis techniques somehow add to
the existing data traffic? network-side methods. # %7 ik % 4, ##Ab A TFTEP T

5 Section 3.1, first para. You should explain the difference between avatars and players with
some more detail. Also, it's mentioned that for this study, the focus is on avatars, but would the
same be true for a deployed system where analysis is performed by operators on players? If
not, and the focus will be on players, are there any issues that might impact your design? 7

7 avatar F= player X 8] 4 % A



6 Section 3.1. In describing the data, it's mentioned that timestamps are used. Are these periodic
(e.g., every second) or event-based? & i T B Ja] &,
7 Section 3.1. The following clear and concise sentence should be much earlier in the paper
(e.g., on first read of the paper, it wasn't clear to me, till page 3, who the users of the system
would be): "This work aims to design a visualization system, integrated with a machine
learning model, to facilitate analysts from the game operator to find game bots based on the
log data of avatars." iX &) 353237, tbde 424 intro, & KK A %% B #9, AL intro &
J&? TH.ARE intro 5 &5 Xt 5 A4
12 Figure 4. How does this radar view link to what is shown in Fig. 1,

e.g., how would I access the radar view from Fig. 1? & #f7# # radarview & & 5 69, A7}
@ XT3

Medium

R2:

1 T don't find the algorithms terribly useful. They're mostly of the type: if new data, update
model; if better model, replace current with better. I'd find it more useful to use that space to
sketch the way the algorithm works with a few sentences that tell the reader the parts they
actually need to know. Parsing the algorithms and figuring out how they relate to the
visualization is quite tedious. H#xBKZ T, A& L | KERFEAHLBXL 5.

2 Also, isn't line 4 in Algorithm 2 wrong? Why update the current tree if there's an alternate
one and not the alternate? F k45 T7? %A, ZHBET?

3 The radar view appears to be the least useful, and yet it's the most prominent in the title. It
doesn't come up in the case studies. Did it not turn to be of value? I think it's fine if that's the
case, but I feel like this needs to be spelled out. Radar 4 & #A7iF /& & 3

R4:

2 Second, the timeline of avatar activities are prepossessed into time-stamped records of
activity counts (frequencies). I assume this means discretization by some (small) time interval
rather than arbitrary, high-resolution time instances. This implies that each decision trees only
ever sees a subset of isolated snapshots of a real player's avatar or a bot's behavior. Is this
sufficient to capture complex activity sequences, i.e., | image relevant/suspicious patterns may
typically well span multiple time slots? &} Ja] & #b B4, 15 8% L FA. 1) 5 AR B4 2
BRAERMGRAF X, FwBRFERES 2) RERFEXEZAALE, AAKRY
BAVREA & A R F B PAE— AN

RI:

1 () R4 2)It is not clear to me why there are multiple trees displayed in the dynamic tree view.
My guess is that every user will form a tree, but in such case how the visualization method
scales when there are potentially millions of users in the dataset? 2% &% F# UL E T
Ao A4 & LK %M



2 Sec. 6 introduces the visualizations employed in the system. However, only few images are
provided. With only textual description, it is hard to imagine what the corresponding visual
stimuli was shown to the user to support the necessary analysis. It should be very critical in
this work as it will help readers understand how the analysts’ requirements can be fulfilled by
each of the visualizations. % /e & & £

3 The user requirements (Sec. 3.2) and the design guidelines (Sec. 6.1) are kind of repetitive
and can be combined and reduced to create some space for other more important issues, such
as provide images for explaining the visualizations. J /& £ feik it AN A £ L6975, T
AR B — 3 K

R3:

3 Section 2.3. I don't quite follow the conclusion in the final paragraph. I understand the
reasoning for using a decision tree, based on your requirements, but I don't follow the
connection to the point about the more complex correlations. iX— & #F3h & &5 4 =T AL 48
X IAHE, KELEBEM, RBA A

4 Section 2. I found parts of this section not sufficiently clear in terms of justifying the critical
work. In particular, several points seem to critique the previous work relative to requirements
that aren't presented till Section 3. For example, the reasoning at the end of 2.1 (to allow
analysts to "dig into" the process), and the need to take concept drift into account (2.2). It might
be simple enough to fix this with a forward reference to the requirements at the start of Section
2, and even a quick, one-sentence high-level description of the requirements. 7 3k 9], 3t
BRZAEMXIARE, —A2 T sec3 F4RE, FEWE | LLFXLEF, ERZEL
.

8 Section 3.1, item "Large volume of activities". There is mention of "140 types of activities".
At what granularity are these? Might this classification of activities be different between
operators? More importantly, it's not clear how this classification came to be from the
"preliminary analysis of the data with analysts from the game operator". In particular, was the
purpose of this preliminary analysis to provide a list of activity types for your tool (in which
case, would such manual analysis have to be done by each operator), to tag different activities
by avatars, or perhaps to do a cleansing of the data? It would be good to know more about this
"preliminary analysis" in order to better understand the pre-conditions required for your tool.
%+ F preliminary analysis ‘& -2 49 # % 2R fe 8 &g — 5.

9 Section 3.1, item "sparsity of data" and Section 3.2. It's mentioned that the percentage of bots
is low. But how was this determined? Was it determined from the preliminary analysis done by
the analysts, or was it a result of your later analysis with your model? If there was a count of
the number of bots by a preliminary analysis, and later count by your tool, did these counts
correspond? Was the preliminary analysis intended to obtain such a ground truth bot analysis
in order to validate the effectiveness of your tool? #2731, #HA169 HIE 2 label 4749, XA
FM B AR @R, 2RATHAGNE, TRERFRELSBEHRA—T

13 Section 7. Why were these particular case studies chosen? Were they suggested as
challenging in some way by the analysts? Without such a justification, one could suggest that
you may have chosen cases that are advantageous to the strengths of your design.



14 Section 7.3, user feedback. Were the two analysts used for the evaluation different from the
analysts used for the requirements gathering and design (they should be different)? # 4 55k
FRETRGARR —HD? BixR—PA or BRASRELE. X—EERTH—
’F

15 Section 7.4, limitations. There are limitations of the proposed system, but I don't see
limitations listed for your design and evaluation process. For example the evaluation was done

with a limited number of analysts at one operator.

Hard

R2:
5 The user feedback in 7.3 is the usual stuff you get from people being nice, but it's not very

informative. The case studies are described in a way that's quite abstract and hard to get a good
picture of how well the system really works. B FF BEAX % 7% | & &/ X354

R4:

1 However, there is one critical issue where the exposition must be improved, with two sub-
aspects: First, the choice of the (only) modeling approach. The authors state clearly that model
interpretability has high priority which may indeed rule out other, more complex approaches
like frequent sub-sequence mining or pattern mining approaches (see e.g. [A]). However, have
other methods also been probed # % and discarded due to this necessary trade-off or
limitations in streaming settings? Moreover, why is support of the streaming setting a
prerequisite in the first place? Do game experts really need to analyze (and fine-tune!) these
detection models in real-time? I somehow doubt that -- in short order, yes, but surely not as a
game session is running. Thus, I am not at all convinced that the constraint of streaming data
capability is inherent to the domain problem. From the paper, it more feels like a rather

bothersome way to capture the temporal dynamics of player activities (see next).

TR R R, B X AR 6 .

3* This critique( #t %) is further substantiated by the information provided on the use
cases/qualitative user evaluation, as well as mentioned during the discussion of limitations in
Section 7.4. One of the main cognitive tasks of the experts is to reason about per-time step
changes between subsequent decision trees, rather than the model and visualizations directly
capturing and comparing the dynamics of avatar behavior across longer time spans. The users
appraised the system, but it also stated they did not have any prior visualization experience.
The case study therefore fails to give convincing argument that the chosen visual analytics
workflow, which includes the choice of modeling technique, really is appropriate and efficient;
and consequently, whether the qualitative result is more due to the baseline of the users not
having access to any visual support prior to the study. Compare, for example, visual encoding
proposed in paper [A] which is also on visual analysis of the dynamics of complex, long
running temporal dynamics of player activities (albeit with a different focus of balancing game
mechanics). reviewer A % KAV R GiL AR T LG SR AATHK 69 4E 53 R — KA
BB, 5 IS ERE A EE T Z AL R 23X/ workflow ¥ # 2 K.



RI:

4 The major limitation of the system is its scalability. As also described in the last paragraph
of Sec. 7.3, the proposed system would face scalability issues when there are larger numbers
of avatars, classes, types of bots involved in the analysis. = 4 64 o] £ 2 X 4~ 2 46 K 4]
A

5 It is mentioned in the paper that the system can be used as a diagnostic tool so that users can
further optimize the bot detection model. However, after reading the paper it is still unclear to
me how such a purpose can be served using the proposed system. #£7 # — 35 refine 7 L&
AFR?| —REEINARSRREELZ, AFH R, BETRAKRFIAS .

6 (B R4 1)There are several machine learning, data mining approaches designed for game bot
detection, why the decision tree model was selected over the others? According to the related
work, it seems decision tree is not the most effective model for such a purpose. Maybe because
a decision tree is just easier to visualize and understand? #% &I 1% % 5] A

R3:

2 (R R1 6 #= R4 1)Section 2.2. I don't quite follow the conclusion that existing methods
cannot be applied. The end of the first paragraph seems to suggest that FVDT and CVFDT
would be suitable since they were designed for stream data. # %! 1% %5 A

10 Section 3.2 (user requirements) and section 6 (visualisation design). I don't quite understand
the process used here, or how the analysts from the game operator were involved. For example,
3.2 mentions that the "requirements are collected and refined iteratively", but it's not clear how
this was done. If the analysts provided requirements on day 1, what process was involved in
getting an iteration of the requirements? Did you work with the analysts individually, or as a
group of three? For the "design guidelines" of 6.1, it's not entirely clear to me how these differ
from your requirements. Were the analysts shown some initial designs and asked to annotate
them, from which you iterated some new designs? Or were the analysts asked to brainstorm
their own initial designs? For the specific interface items of sections 6.2, etc., it's not clear to
me whether the analysts had an influence on the position of the control panel (for example).
FERABGTAN T LGRS, FAINRSOIREHREALL. T2 —FHaRL
11 Section 6.3. Related to the above point, there is some mention of "Design Alternatives" here,
which suggest the iteration of designs, but the overall description in the paper currently lacks
information about this. 5] Lk & iX 4™ 5] #
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